Detection and time course of cocaine N-oxide and other cocaine metabolites in human plasma by liquid chromatography/tandem mass spectrometry.
Gas chromatography/mass spectrometry (GC/MS) is often used for detection and measurement of cocaine metabolites in biological specimens. However, cocaine N-oxide, a recently identified metabolite of cocaine, is thermally degraded when introduced into a GC/MS. The major degradation products are cocaine and norcocaine. When cocaine N-oxide was measured in rat plasma using liquid chromatography in combination with electrospray ionization-mass spectrometry (LC/ESI-MS), the cocaine N-oxide concentrations in the rat plasma were reported to be as high as 30% of the cocaine concentrations. However, in our study involving LC/ESI-MS/MS analysis of plasma collected from human subjects following administration of oral cocaine, we determined that the concentrations of cocaine N-oxide relative to the cocaine concentrations never exceeded 3%. This suggests that determination of cocaine concentration in human plasma by GC/MS analysis will not significantly distort the actual cocaine concentrations due to thermal conversion of cocaine N-oxide to cocaine. In the work reported here, we compared results obtained using GC/MS, LC/ESI-MS/MS, and liquid chromatography/atmospheric pressure chemical ionization-tandem mass spectrometry (LC/APCI-MS/MS) to determine thermal degradation of cocaine N-oxide. LC/ ESI-MS/MS was selected to determine cocaine, benzoylecgonine, and cocaine N-oxide, and LC/APCI-MS/MS was selected to determine ecgonine methyl ester and norcocaine in plasma collected from three human subjects participating in a clinical study. The resulting time course data provide additional information into kinetic interrelationships between cocaine N-oxidation and cocaine hydrolysis.